Abstract. The flux ratio (influx/efflux) of K+ across the plasmalemma of beet cells at an external potassium concentration of 0.6 mm does not respond to changes of membrane potential in the manner expected for the free diffusion of ions. The K+ efflux is affected by the presence of adsorbed Ca2', but is apparently unrelated to the electrical potential or to the net uptake of potassium. The K' efflux is greater then the efflux of the sulfate and organic anions which are accumulated with potassium, and is partially dependent on *the presence of external potassium. Thus the loss of 42K from the oell does not appear to be a leakage of freely diffusing K+ ions, nor a leakage of ion pairs, but a carrier-mediated transport or exchange of potassium across the cell membrane. (19, 20) and Cram (2) have shown for phosphate and chloride effluxes, or whether it represents a leakage due to diffusion across the cell membrane. The present study investigates the na-ture of the potassium efflux across the plasmalemma of beet cells, at an external concentration (0.6 mM) such that uptake by the high-affiiity mechanism of salt accumulation is maximal while uptake by the lowaffinity mechanism is relatively slow '(3,9).
active uptake of potassium was detectable only at low external concentrations, and appeared to correspond with the high-affinity accumulation process of Epstein (3) .
The analysis of isotope fluxes developed by Pitman (10) supports the view that the plasmalemma and the tonoplast are the main barriers to ion movement, and gives a measure of the ion fluxes at each membrane. On the basis of this analysis, Pitman an,d Saddler suggested that the active transport of potassium occurs at the plasmalemma. Although active potassium uptake, as opposed to a diffusion process, is not firmly established for red beet, Osmond and Laties (9) have demonstrated a typical highatffinity uptake mechanisimi for potassitumr and chloride ions in this tissue, anid have given evidence that this uptake mechanism is located at the plasmalemnma.
If the active uptake of potassiumiii across the plasmalemma should prove to be of general occurrence in higher plant cells, there remains the question of the nature of potassium efflux: whether it indica;tes an exchange process related to accumulation, as Weigl (19, 20) and Cram (2) have shown for phosphate and chloride effluxes, or whether it represents a leakage due to diffusion across the cell membrane. The present study investigates the na-ture of the potassium efflux across the plasmalemma of beet cells, at an external concentration (0.6 mM) such that uptake by the high-affiiity mechanism of salt accumulation is maximal while uptake by the lowaffinity mechanism is relatively slow ' (3, 9) .
In a previous study of intracellular electrical potentials in red beet (12) , it was found that in potassium chloride solutions the potential was normally fairly close to the calculated value for potassium diffusion equilibrium. However, the addition of bicarbonate to the external solution induced a change in the memibrane potential to a more negative value, and an increased uptake of potassium in exchange for hydrogen ions. The hydrogen ion efflux was against the diffusion gradient, thus indicating an active transport mechanism, but the net uptake of potassium was in the direction of the diffusion gradient for that ion, and appeared to be at least partly attributable to diffusion. (The possibility that the apparent hydrogen ion efflux may be reallv a bicarbonate influx need not be considered here. cf. 12, 18 (table II) , the cellular organic acids were labeled by exposure of the tissue to solutions containin,g 14C-bicarbonate. The organic acid content of the tissue was estimated from the buffering capacity of extracts, measured by titration between pH 2.6 and pH 6, and for the purpose of calculation, all of the 70 % ethanol-extractable radioactivitv incorporated into the tissue was assumed to be in organic acid. It has been previously shown that the total organic acid measured by buffering capacity is stoichiometrically related to the accumulation of cations (13) . The 70 % ethanolextractable label is also quantitatively related to the cation accumulation and appears mainly in malic acid (8) . It is assumed therefore that the acids responsible for the buffering capacity are the same as those which incorporate the bulk of the label.
The efflux of organic acid from the cytoplasm to the solution was regarded (table II) as the sum of 2 components which were estimated separately. These were (a) the efflux of newly-synthesized organic acid and (b) the efflux of organic acid previously accumulated in the vacuole. The efflux of newly-synthesized organic acid was estimated from the acid-stable radioactivitv lost to the uptake solution during a 3-hr exposure to 14C-bicarbonate. times the net accumulation of organic acid in the 3-hr period, di-vided by the 70 % ethanol-extractable radioactivity incorporated into the tissue. The (6, 14, 21) where exchange and transport are apparently brought about by the same carrier system, the relative importance of the 2 processes depending on the ratio of ATP to ADP and Pi.
The possible contribution of diffusion to the net uptake of potassium in this tissue is still not completely resolved. What is indicated by the present data is that diffusion alone cannot account for all the observed potassium fluxes across the plasmalemma of red beet.
